INTRODUCTION: Health workers and medical students are at occupational risk of blood-borne diseases during the accidents, that is, via percutaneous injury or entry of blood or body fluids through the mucosa or injured skin. OBJECTIVE: to review and analyze the knowledge, attitudes and perception of risks of bloodborne diseases of the clinical course students and health workers as well as the frequency of accidents. MATERIAL AND ME-THODS: Cross-sectional study was carried out among the students of the Faculty of Medicine in Belgrade, and health workers of the Clinical Center of Serbia. The subjects responded anonymously to questionnaire specially designed for the study. RESULTS: Both students and health workers were aware, in a high percentage, of the fact that the risk of hepatitis B spread was about 30%. Significantly more students gave affirmative reply that blood as biological material was a potential hazard of HIV infection spread (p=0.001), and significantly more students knew that HIV would not be spread by sweat (p=0.001). Hepatitis B vacci-nation was administered only to 24.1% of students and 71.4% of health workers. About 10% of students and 65.5% of health workers experienced some accident. There was no significant difference of accidents bet-ween nurses/technicians and physicians (p>0.05), as well as of accidents and a total length of service (p>0.05). The majority of accidents occurred during the use of needle/sharp object (in 27.3% of students and 33.1% of health workers). About 40% of students and slightly over a half of the workers reported the accidents to appropriate authorities. Additional education in this field is considered necessary by 73% of students. CONCLUSION: During the studies and via continuous medical education it is necessary to upgrade the level of knowledge on prevention of accidents, what would, at least partially, influence their reduction.
INTRODUCTION
H ealth care workers (HCWs) and medical students are at occupational risk of blood-borne pathogens like hepatitis B virus, hepatitis C and syndrome of acquired immunodeficiency virus (HIV). 1 The contact with blood and body fluids occurs during so-called accident or exposure incident. This term means a specific eye, mouth, others mucous membrane, non-intact skin, or parenteral contact with blood or other potentially infectious materials that results from the performance on an employee's duties. 2 It is estimated that about 66,000 hepatitis B, 16,000 hepatitis C and 200-500 HIV infections are developed every year in HCWs because of exposure to blood and body fluids through percutaneous sharp injuries or mucocutaneus exposure to the patients' body fluids. 3 The level of risk depends upon the number of infected patients in a particular medical institution, upon the level of knowledge and the preventive measures undertaken by HCWs. Medical students attending the clinical courses are at the same risk of developing the blood-borne diseases as HCWs. According to results of studies in 17 university hospitals in USA, over 50% of students have reported that they had the needle-stick or sharp object injuries when the exposure to blood could have occurred 4 . The aim of this study was to assess the knowledge, attitudes and perception of risks of blood-borne diseases among medical students and health workers as well as the frequency of accidents. The questionnaire included information on demographic characteristics (age, sex, and secondary education for students, or working place and length of service for the employed health workers), knowledge and attitude towards blood-borne diseases as well as data on possible occupational exposure to blood (OEB).
Data were entered into a database and analyzed using the software package SPSS 15.0 for Windows (SPSS Inc. 2006 ). The methods of descriptive and analytical statistics (chi-square test and t-test) were used for data processing. Continuous variables were presented as mean and standard deviation (SD), and categorical variables were expressed as number and percentages.
RESULTS

Population description
The questionnaire was filled-in and returned by 80.9% fourth-year medical students (397 out of 491 enrolled students). The study group included more female students, i.e. 275 (69.3%). About one-thirds of students (32.4%) finished secondary medical school.
The questionnaire was filled-in and returned by 119 health workers out of which 42.9% were from the Clinic of Infectious Diseases, and 57.1% from the Institute of Cardiovascular Diseases (67.6% and 32.4% from surgical and cardiological departments, respectively). Among the responders, 37.8% were doctors and 62.2% were nurses. There were more employed women, i.e. 92 (77.3%). Mean age of HCWs was 38.9+9.9 years.
The youngest HCW was 22 and the oldest 61 years of age. A total length of employment service ranged from 6 months to 36 years with mean duration of 15.2+10.6 years. Average length of service at the present working place was 8.14+ 8.30 years (0.5-36 years). 
Knowledge and perception of risks of blood-borne diseases
Hepatitis B, hepatitis C and HIV infections were known as blood-borne diseases by 98 (82.4%) health workers and 355 (89.4%) students. Correct answers to questions on the risk of spread of these diseases are presented in Table 1 .
About two-tiers of students and HCWs knew that the risk of hepatitis B spread was about 30%. The risk of HIV /AIDS spread was least known by participants. However, there was no significant difference between the students' and HCWs' knowledge concerning transmission of bloodborne pathogens. Considering the type of biological material as a potential hazard of HIV infection spread, significantly more students marked blood as affirmative reply (X 2 =10.74, p=0.001), and significantly more of them knew that HIV could not be spread by sweat (X 2 =10.67, p=0.001). The majority of health workers and students knew that other listed ways were not the ways of HIV transmission. Low level of knowledge on the virulence of the infected person prior to its confirmation by laboratory tests was shown both by students and by health workers. Significantly more students mentioned that it was necessary to wear always the gloves and protective clothes during potential contact with patient's blood or body fluids.
High percentage of students (89.7%) and HCWs (81.5%) knew that hepatitis B vaccine was commercially available. Only 96 (24.1%) students and 85 (71.4%) HSWs were vaccinated. Barriers to complete vaccination are presented in Table 2 . Negligence was mentioned as the main reason for not been vaccinated by both students and HCWs. Higher proportion of non-vaccinated HCWs in relation to students has already had hepatitis B.
ACCIDENTS
Only HCWs gave answers to question on the number of interventions during which they might come into contact with blood and body fluids. They reported that they had approximately 9.7+12.5 interventions daily (from 0 to 100) during which they come in contact with blood and body fluids at their working places, significantly more nurses (13.3+14.4) than doctors (3.5+2.6) (t-test=-3.37 df=81 p<0.0001). Mean number of interventions per week was 41.8+41.9, ranged from 0 to 250 and also with significantly more nurses/technicians involved (t-test=-5.02 df=73 p<0.0001).
The question on possible accident when they could be in contact with blood and body fluids was answered by both students and HCWs. The frequencies of accidents in students and HCWs are shown in Table 3 . Thirty-nine (9.8%) students had at least one accident, out of which 11 had it several times. At least one accident was reported by 78 (66.7%) HCWs. There was no significant difference in development of accidents between nurses/technicians and doctors (X 2 =2.6 p>0.05) as well as in development of accidents and total length of service (t-test=-1.29 df=105 p>0.05).
The largest number of accidents occurred while using needle/sharp object (in 27.3% of students and 33.1% of HCWs).
The largest number of accidents happened in the morning, in 46.2% of HCWs and 7.1% of students; during night, in 20.2% of HCWs and 1.8% of students; and the least during afternoon, in 17.6% of HCWs and 1% of students. Br. 1 Knowledge and occupational exposure to blood and body 73 fluids among health care workers and medical students Students most frequently had accidents in patient's room, and HCWs in patient's room and operating theater. The accident was not reported at all by 17 (43.6%) students and 44 (56.4%) by health workers. Correct answers on what procedures should be carried out upon needlestick/sharp object injury contaminated by blood were presented in Table 4 .
EDUCATION OF STUDENTS ON BLOOD-BORNE DISEASES
Some level of education in the field of prevention and control of blood-borne diseases was earned by 149 (37.5%) fourth-year students, out of which 125 (31.5%) students had some education in the past year. Twentyeight percents of students had no such education at all. The need for additional education in this field was emphasized by 289 (72.8%) students.
DISCUSSION
It is estimated that about three million people are exposed to blood-borne viruses in the world per one year, through percutaneous injuries, non-intact skin or mucosa. There is only a few published studies on occupational exposure to blood and level of knowledge of the Eastern European health care workers and medical students. 5, 6 Our study included fourth-year medical students, meaning that they have started their clinical practice and therefore could experience the accidents and contacts with blood and body fluids. The health care workers were comparatively observed. Both students and HCWs had similar knowledge on the risk of viral transmission via blood. About 70% of HCWs and slightly less proportion of students knew that the risk of hepatitis B infections after exposure to blood was the highest in relation to other diseases in this group, accounting for around 30%. Almost all students and about 90% of HCWs identified blood as the most significant biological material of HIV transmission. The way of HIV transmission is differently viewed in different countries. In a study in Nigeria, over onequarter of HCWs believed that HIV could be transmitted by saliva, feces or urine. 7 In India, about one-third of HCWs believed that feces was the way of HIV transmission, and two-thirds thought it was slaiva. 8 Inadequate level of knowledge on the way of virus transmission was noted in earlier studies involving health workers of Serbia. 9, 10 Slightly higher level of knowledge of students as compared to HCWs in our study was most probably the result of studying the respective teaching material and having the practical exercises at the fourth-year courses of medical studies, when the subject of infectious diseases is being studied.
In spite of considerable level of knowledge about mode of hepatitis B transmission and commercially available vaccine against this disease, only one-quarter of students and three-quarters of workers were vaccinated. Although the efficacy of hepatitis B vaccine is proved, the World Health Organization estimated that only 18% of HCWs have been vaccinated in Africa, while this percentage is slightly over 70% in Europe.
11 Insufficient vaccination coverage is usually the consequence of high price and imprecise regulations. In our country, the hepatitis B vaccine has been mandatory by law for all HCWs, and therefore, for medical students as well.
Two-thirds of workers reported at least one accident, most commonly when using the needle or sharp object. Neither experience, i.e. length of service, nor qualifications were associated with accidents. Our results are compatible with those obtained from study conducted in Turkey 12 , but far lesser percentage of accidents has been recorded in developed countries 13, 14 Based on study in Scotland, it has been noted that 50%-80% of accidents may be prevented by means of safe instruments (vacutainers for venipuncture), and 77%-82% by respecting the given recommendations. Although the price of safe equipment is relatively high in our country, the experience from other countries suggests that its wide utilization is followed by price reduction 15 . About 10% of our students had some accident until their fourth year of medical studies. In a recent study involving the students from 11 medical faculties in three Western European countries, it was noted that one-third of students had some accident with blood exposure 16 . Bearing in mind this fact as well as the fact that almost three-quarters of students required additional education in this field, it is necessary to offer students more theoretical and practical knowledge in the field of accident prevention, maybe through elective courses.
About 40% of students and slightly over one-half of workers reported the accident to competent authorities. Monitoring of the accident rate and continuous education of HCWs and students will result in reduction of accidents, as confirmed by study results from other countries.
4,13
CONCLUSION
Based on the results of our study, it may be concluded that the level of knowledge on prevention of accidents needs upgrading through medical studies as well as continuous medical education, what will, at least partially, have effect on their reduction.
SUMMARY NIVO ZNANJA I IZLO@ENOST KRVLJU ZDRAVSTVENIH RADNIKA I STUDENATA
Uvod: Zdravstveni radnici, kao i studenti medicine, profesionalno su izlo'eni riziku od nastanka krvlju prenosivih bolesti tokom akcidenata, odnosno izlo'enost putem perkutane povrede ili unošenjem krvi i telesne te~nosti preko sluzoko'e ili ledirane ko'e. Cilj rada: da se sagleda i analizira znanje, stavovi i percepcija rizika od krvlju prenosivih bolesti studenata klini~kih predmeta i zdravstvenih radnika kao i u~estalost akcidenata. Materijal i metode: Sprovedena je studija preseka medju studentima Medicinskog fakulteta u Beogradu i zdravstevnih radnika Klini~kog centra Srbije. Koriš}en za svrhu studije konstruisan upitnik nakoji su ispitnaici anonimno odgovarali.
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Lj. Markovi}-Deni} et al. ACI Vol. LIX Rezultati: I studenti i zdravstveni radnici su u najve}em procetnu znali da je rizik za prenošenje hepatitisa B oko 30%. Da je krv biološki materijala koji je potencijalna opasnost za prenos HIV infekcije, zna~ajno više studenata je dalo potvrdni odgovor da je to krv (p=0,001) i zna~ajno više njih je znalo da se HIV virus nece preneti putem znoja (p=0,001). Protiv hepatitisa B vakcinisano je samo 24,1% studenata, 71,4% zdravstvenih radnika. Oko 10% studenata i 65,5%) zdravstvenih radnika je imalo akcident. Ne postoji statisti~ki zna~ajna razlika u pogledu nastanka akcidenata izmedju medicinskih sestara/tehni~ara i lekara ( p>0,05), kao ni u pogledu nastanka akcidenata i ukupne du'ine radnog sta'a ( p>0,05). Najviše akcidenata se dogodilo nakon koriš}enja igle/oštrog predmeta (kod 27,3% studenata i 33,1% zdravstvenih radni-ka). Oko 40% studenata i nešto više od polovine zapos-lenih je akcident prijavilo zadu'enoj slu'bi. Da im je pot-rebna dodatna edukacija iz ove oblasti smatra 73% studenata. Zaklju~ak: Tokom studija, ali i kroz kontinuiranu medicinsku edukaciju, potrebno podizati nivo znanja o prevenciji akcidenata što bi, bar jednim delom, imalo uticaj na njihovo smanjenje. Klju~ne re~i: ekspozicija krvlju, zdravstveni radnici, studenti medicine, studija preseka Br. 1 Knowledge and occupational exposure to blood and body 75 fluids among health care workers and medical students
